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1 "Yeast" 
2 

3 The present invention relates to the supply of 

4 essential minerals during alcoholic fermentations. 
5 

6 Zinc is a metalloenzyme and an essential mineral for 

7 yeast. 
8 

9 There has been an increasing awareness of the 

10 importance of zinc in alcoholic fermentations, 

11 particularly with respect to beer. Lack of sufficient 

12 zinc in beer fermentations is characterised by slow or 

13 sluggish fermentations , poor attenuation and low yeast 

14 crop. 
15 

16 It is thought now that beer worts were always 

17 intrinsically short of zinc but this was masked because 

18 of the nature of the construction materials that were 

19 used traditionally in the brewing plant. Gradually and 

20 eventually all copper vessels, pipes, and equipment as 

21 well as galvanised steel, have been replaced with 

22 stainless steel. Beer yeasts are relatively immune to 

23 the toxic effects of copper, unlike wine yeasts, and it 

24 is thought that as the copper slowly dissolved or was 

25 abraded into the beer wort, zinc would be so too. 




2 

1 The raw materials used in brewing, particularly malted 

2 barley and hops, are rich in zinc but it is bound up 

3 and does not become available to the yeast during 

4 conventional brewing processes. 
5 

6 Attempts by breweries to release this zinc have not 

7 been successful. These consisted of acidic extraction 

8 but along with the zinc came all manner of odiferous 

9 and haze forming moieties that rendered the beer 
1 0 undr inkable . 

11 

12 Zinc is now added, in the form of zinc sulphate, by 

13 most breweries in the world up to a level of about 0.2 

14 ppm of wort. This generally gives an intracellular 

15 concentration of 45-55 vq/g dry yeast. Experts believe 

16 that an intracellular concentration of 100 mg/Kg dry 

17 yeast (equivalent to 100 ng/g dry yeast) is necessary 

18 and modern brewing equipment and techniques lead to 

19 beer worts with sub optimal zinc. 
20 

21 At the moment in the UK breweries have the choice of 

22 labelling all their ingredients or not labelling. This 

23 assumes that the raw materials used are wholesome and 

24 permitted. It is believed that this will change in the 

25 near future and full label declaration will be 

26 mandatory across Europe. In that situation the brewers 

27 may be required to put zinc, with its E number on the 

2 8 label. At the moment brewers argue that zinc does not 

29 pass into the beer but is consumed by the yeast and 

30 thus is a "process aid". Like diatomaceous earth, zinc 

31 need not be declared as a raw material. However by 

32 this interpretation yeast is not a raw material because 

33 it too does not pass out into the final beer. There is 

34 y ast in the final product, either by design or by 

35 omission of removal. Thus zinc is very definitely a 

36 raw material. 



3 

1 Some breweries now add zinc sulphate directly to the 

£^2 wort at the boiling stage. 

4 However no food grade zinc salt exists in Europe. 

5 Pharmaceutical grade and chemical grade both exist. 

6 Some brewers use pharmaceutical grade, at about £12.00 

7 per Kilo whilst others buy chemical grade, via an 

8 intermediary at about £3.00. 
9 

10 In Germany, because of the Reinheitsgebot (German beer 

11 purity laws) it is forbidden to use anything in the 

12 production of beer except malted barley or wheat for 

13 wheat beer, water hops and yeast. These raw materials 

14 are not defined. The Rheinheitsgebot is not a legal 

15 requirement under European law and thus German brewers 

16 can brew beer with added "chemicals" but it must be for 

17 export only. Similarly brewers outside Germany need 

18 not conform to the Reinheitsgebot for beer sold into 

19 Germany. 
20 

21 However the Reinheitsgebot is observed in Germany and 

22 is promoted positively as a guarantee of wholesomeness 

23 and goodness. 
24 

25 Thus the Germans have real problems in addressing zinc 

26 deficiency. They are reputed to suspend zinc sheets in 

27 the lactic souring vessels. It works but cannot be 

28 controlled. Zinc surplus also can cause problems with 

29 the yeast. 
30 

31 It is an object of the present invention to provide 

32 yeast enriched with zinc which could qualify as being 

33 yeast and addition of this would not offend the 

34 Reinheitsgebot. The zinc would have to be 

35 intracellular; that is to say it would have to be 

36 demonstrated conclusiv ly, not to have been added 



(3) * • (J) 

1 extraneous ly . 
2 

O 3 It is another object to be able to supply essential 

4 minerals in minute quantities to the yeasts carrying 

5 out alcoholic fermentations , usually Saccharomyces 

6 cerevisiae species. 
7 

8 Yeast has an exceptional ability to absorb heavy 

9 metals. This means that it can be used to detoxify 
10 effluents of radio-activity as well as mercury etc. 
11 

12 The present invention aims to use this accumulative 

13 effect within the cell so as to concentrate essential 

14 minerals. This yeast would then be used as a 

15 sacrificial additive to certain alcoholic fermentations 

16 or it can be on-processed to make a yeast extract or 

17 yeast fractions that can also be used as a yeast trace 

18 nutrient. 
19 

20 According to the present invention there is provided 

21 mineral enriched yeast suitable for use in fermentation 

22 processes. 
23 

24 Preferably the mineral enriched yeast is zinc enriched 

25 yeast. 
26 

27 Alternatively the mineral enriched yeast may be 

28 manganese or magnesium enriched yeast. 
29 

30 The invention also provides use of zinc enriched yeast 

31 in alcoholic fermentations. 
32 

33 The invention also provides an alcoholic fermentation 

34 process including the step of adding mineral enriched 

35 yeast to wort. 
36 
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1 Preferably the yeast is zinc enriched yeast. 

:|b Preferably the yeast is adding to boiling wort. 

5 Preferably frozen mineral enriched yeast is added to 

6 boiling wort to ensure that the zinc is released. 
7 

8 Typically the yeast comprises 50-150 mg zinc/kg dry 

9 yeast. 
10 

11 The invention also provides a method for preparing zinc 

12 enriched yeast the comprising adding 0.02 to 20 ppm 

13 zinc salt to a live culture of yeast at a temperature 

14 of 25-35 °C at a pH of between 3.5 to 7.0 for between 1 

15 to 20 hours. 
16 

17 Example 
18 

19 Production of Sacrificial Zinc Yeast 
20 

21 Zinc, at a concentration of between 0.02 and 20 ppm, in 

22 the form of zinc sulphate, chloride or phosphate but 

23 preferably sulphate is added to a live culture of S. 

24 cerevisiae at a temperature of 25-35 °C, preferably 25- 

25 32 °C, at a pH of between 3.5 to 7.0, preferably 4.6- 

26 5.5, for a period if 1-20 hours, preferably 2-16 hours 

27 to allow the yeast culture to incorporate the zinc. 

28 The yeast culture may or may not be dried and be in a 

29 live or inactive form and may be whole, intact or 

30 further processed and fractionated. 
31 

32 The method can use a variety of zinc salts and the 

33 final condition of the yeast could be whole, live or 

34 dead, dried or not, intact, ruptured, homogenised or 

35 fractionated. 
36 
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1 When releasing zinc from yeast during a f rmentation 

2 process it may be necessary to add acid or salt to 

3 rupture yeast cells. This may not be desirable as it 

4 could be contrary to purity laws . In circumstances 

5 where yeast will not rupture on boiling it may be 

6 advisable to freeze wet zinc loaded yeast and add yeast 

7 to boiling mixture in frozen state. 
8 

9 Zinc loaded yeast may be supplied in frozen state or 

10 dried to be rehydrated and frozen prior to use. 
11 

12 Yeast may be living or dead. 
13 

14 There are a number of minerals that are required in 

15 trace amounts for efficient alcoholic fermentation by 

16 yeast. These include, but not exhaustively so, 

17 manganese, magnesium and zinc. These minerals would be 

18 accumulated by the yeast and stored or contained within 

19 the cell. The exact storage point and mechanism are 

20 unclear. Some zinc, for example, may be stored in a 

21 state chemically or biologically combined within the 

22 cell and some may just be accumulated as the free ion 

23 within the cell. 
24 

25 It may be possible that such minerals may be 

26 manipulated during the propagation stage to produce 

27 commercially supplied yeast in dried or other preserved 

28 form that would have some desired performance. 
29 

30 For example a yeast loaded with zinc would tend to 

31 produce more yeast cells during the alcoholic 

32 fermentation. This could reduce the concentration of 

33 alcohol produced, which in some circumstances could be 

34 desired. Such yeasts would tend to become less robust 

35 by the end of fermentation and lyse (degenerate) 

36 rapidly. This could be advantageous in some 
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